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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a current sensor 
with high current detecting precision which can be 
loaded on a switching device capable of a quick 
response at the time of the generation of incomplete 
short-circuit 

SOLUTION: This current sensor is provided with a first 
semiconductor element Q93 having first and second 
main electrodes and a control electrode, a second 
semiconductor element Q94 having a first main 
electrode and a control electrode connected with the 
first main electrode and control electrode of the first 
semiconductor element Q93 and a second main 
electrode, a comparator CMP401 whose first input 
terminal is connected with the second main electrode of 
the first semiconductor element Q93, and whose second 
input terminal is connected with the second main 
electrode of the second semiconductor element Q94, 
and a third semiconductor element Q95 whose first main 
electrode is connected with the second input terminal of 

the comparator CMP401, whose control electrode is connected with the output terminal of the 
comparator CMP401, and whose second main electrode is connected with a reference 
resistance Rr2. Then, currents flowing through the first semiconductor element Q93 can be 
detected by detecting currents flowing through the reference resistance Rr2. 
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(CMP1) i. £©ifc$£#g: (CMP1) ©ffl*t:* 
UT. ±r/N*-f X Q ARO?»Pt A*-f X Q B ©»«« 
C«WttE$«-r5*!l««ffi««&#©l 1 1 

20 QA, QB, QC.HU *tl**lJSlRZfll2-±«l*» 

T/HX (^l.©¥*#:*^) QA<DSBlfttQB2i« 

^-ti^nixA'-f x ^wis-rs/ty-xA-f x© 
% 1 ±«*«wc«»anTv»$. r *e 1 ±s 

i7^M«©^-fn^-*. /W-MOSFEWW- 
MOSSITfOIGFET (A7-IGFET) lZ& 

r|2±tIi«J <h«> IGBTI:4V»Tli 

£***©lrVftl*>-:#. A7-1 GFETte*.^Ttt 

is'/j'wrftfttf. ®2£«s«««3 
IB 1 iWfWfc^y-xnwtTftn 

«fiJ GBTRt^A7-I GFET©y-Mt 

^**<E«Ht€*t*» 2 Rtf^ 3 ©^PftS^Q 

[0 0 3 8] ifAMX «1©#W#^) ttT© 
D-7AFETQA1J, fitXif, 0 1 0 tr^T «t 5 ^ 
A7-xA-fX (iFET) QM, ^©A7-xA : fX 
QM©*®y-fK»HUfc«ttRG. ®*-b>"9-12 
1. S«-fe>itl 2 lcy-h*»«bfcFETQ5 
1, ufflFETQ5 l©ffl*«Ktt«aftfc7yf-iaiB 
1 2 2 43.cfctX7«y^lHJKl 2 2©ffi^ffliJt'^-KS:«^ 
L/fca*aWffl F ETQS **«l/fc0BS*» 6*)* an 
50 Tl^-So l^itiffflFETQS©ffi^ffli]tA7-7 :: A-1' 
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XQM©*©^*- H#*Stfc3*lTt>a-, i«-9— ?;VF 
ETQA© KF IiTQMil Ilf O^yF 

£©/1?-7WX£$/Bl"ftt*«fcH. *UT, £01* 
-v;i/FETQAO^FET (/W-f/HX) QUIZ 

ft 5 J: 5 fc, % 2 fttfH 3 ©¥«#«^ Q 
B, QC**, *-' , r;i'f ETQAKWrrftttBOBB 
3ftTV>5. ^©m2S.^3©#*#:*lPQB, QC 
fti/^-fe>-y\ v -y 3 IA tiilUjW/B F E 

flTttfcW. JS2RtW83© ii MWMffQ'B. QC**, 
±T/HX (iFET) QMtH-T'n-feXT, 
BSCi2»£ftT<A3©T, IftH'J^^n-y bffi©;F 
£-tt©»«fc i SSHQ|MS.«#ft©/t 7 y * «*$ 
(Mtt) T**. »2&t)S«('3©*W#* : FQB, QC 
©«§£§***£ F E T©«Sit§:i=fc t) %/Jv£ < &-S <fc 3 
fc, »2RI«B3©#W#* ; FQB. QC^«^1-^M 
Jl»«©ar:y Hr;HfcSH»UT^*-. WAtf, ^2 
»OW3©¥*fl*FQB. QC©a--y hirsts 1 
#l/r, ifyHx (±FET) QMwan-y h-k;HS 

$ 1 0 0 0 -tft* <k 5 fc*MW* - tfc* 0 . 35 2 &0> 
m3©^#*^QB, QCtilfflfi#:ifQM© 
^•V*MliW©J££ 1 : lOOOiLTV^. 3=fc, S 
it>tl 2 1(l «2fttf»3©#»:** : fQB, Q 
CRXfB 1 ©¥^*?QM©±8&£^l£3ftfcMH*6 
i»R0Jb«K:*«i£ ft£# 'J > U 3 >«»*T"*fig Lfc 

mmw-i *- ^^mm^mz^ o *j£$ft, ss-t 

>tl2 1 ^t7-T/H .XQMW^r^MBi*©^ 

±#-r5ic-DftTffl«-fe>u-i 2 1 <DM%mv<->7mffi 

ffl^Tl'JcD, FETQ 5 1 ©y-h«fi^ "L" 
frtZtlZWULSrCfifiZt* FETQ5 !**:*>$» 
*W7«l:Iit5. ZLftCiO, FETQ54© 
y- MW-^FETQAOJ*- HHIMHf G© 
W&K7)l7y72tls FETQ6 5**:* 7 
>tt»tcM&LT, vy^BISl 2 2fc "1" 7^7 -y -J- 
SftS^it^S* £©£*, vvf-WShl 2 2©ffl* 
j&t "H" WA'tft9TJMMl»fffiFETQ8*«* , 7-* 
ffi*vS:t>tt«l'j®#t"3©T\ /W-f/HXQMff) 
K©y-hTG©mfi^^^* 5 "L" V-^httt-oX, 

T, lIRafrSft^Jltt^S. 
[0 0 3 9] *^BJi©m2©*]i©»ffitC^?,mSfilfj 

>y • xAW x«, * 0 
left, &2fcSTJ:5K, «2&tfJB3 0¥*## ; ?-Q 
B, QC, JgfivRl, R2, R5, R3 3 1, 7x±- 
^-ftf-KZDl, ^-f^-h'Dl, JfctSHMfctLT© 

tt«agcMPi, M»«ffi«M&#.ft£bT<D«»iafci 
1 1, »io^«#sn ; pQA©jB2©i«a (v-x* 



(8) 

ffi) £f|l©A#*?£&$U *3©*«#*^QC 

l/fcftttSCMP4 0 1 it*. ±t;HX (fgl©^ 
#*^) QAt#fcM-Wfr»£ 1 

1 0 hil^y U->>y^»iiL.T^-5„ W2\Z&^T. 

yxi—yur- H z d i ft-*- v;uf etqa©^- 

bS^GtV-X^HP SWS1 2VltfoT, /W-x 
/t<.XQM©i'i©y- KTGl:liEA^iOSM5 £ 

lo yT'llO ©ftgBtft, itltS CMP4 0 1OI 

2 ©A^^iifB l ©£««, H*»©ffl#*f fcftW 

Jg2 OtWOSWlftS r 2 £»«Ufcg§4© 
¥*#*?Q 9 5 RtfJSttR 1 0 &tfX*f -y S W 1 £ 
,#X.T*>$. C.0*4®¥*fl*f Q9 5©^-X • X 
5 y 9 WtftfflftR 4 1 2 ^icS ft, ^ 4 ©#?*#:* 
?Q9 5©^-Xttb«SCMP 4 0 l©ffi^^t© 
fflfcffigiR4 1 2*«SttlS*lT^*. ^©«fc3ttT. 
«4©%##:*^ (pnpIBJT) Q9 5tt, ^ffi?P 
««Ti)fP1-?) J: 5 T X Sftt V»4. 
20 [0 0 4 0] ^lt, i©*^W©*2©HJfi©^tc: 
«*«SIS»S»f«tiftt^'f V ' T/^-f X 

[0 0 4 1 ] fW*f«E«»?a!iUT.©WftB»l 1 1 
trtt, 3V^^ffi!l^«ffiVPC«»SftfcV-X h7> 
vX^Q5i, ISy^«**«tft (GND) tSit 
Stlfey>^ h7>^X^Q 6 tSrjS?i|gicbT«^, 
Xi" yfswi <Dt>/*7®&%-lz&%®M%-Mmz 

, V-X h7>v ! X^Q5**tKv>^ h?>^ 
30 ^Q6ft*>'*7W»UT, ifAMX (U— VvP 
F E T ) Q ARtf^T/H X Q B ©ffl«*ffifc 21 ft 6 
SeWIWffTifll^ftflJ*^*. H2K*-TBJT©ft 
frDKMOS FETTffifjlHlKl 1 1 ^«^UT*>^ 

v». «^.«. cmost, ciiiini i is«^-r?)^ 

£*>'WrtgT&-5o MOSFETTKi)lHl?&l 1 1 
^ .-TftliV «*&MOS FET©«t^D-feXT?*f6W© 

S2©*»©^ffit#?)/N"7- 1 c mmmmmmmm 

« B I MOSStjfiX°n-bX1?*ylBJ©^2©*iii©«fc 

is/w- 1 c&fBfrrsci ta^fr*. fffii o i © 

ffl^iffiVBtl, «A«J. 2 VT, ^*-5?#>^©ffl 
*i5VP'H, m.M£VB+ 1 0VT*5. 
[0 0 4 2] ifAMX (HI QA©^ 
1 3£«ffi (PK >mffi) tm 2 3 ©^*#*^ 
QB, Q C©M! (Hk^>«S) tttSV^Ctt 

^* : fQB©m2±«S (V-X*S) 
LT*l<oaWfiftRr l*«tt*S4a. ^3©#*#* 
so ^QC©m2±«ffi (V-X«S) ttt^flSffittttT 
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■0tR r 1 Rtfgl 2 ©»ffijnR r 2 ©^n^n©ffijn* 
tt, Ig22W^3©###*^QB, QCtif/HX 

(Hi ®^*#^> QM<D^-r*^*w<Djfctafci;T 
Sfe-rtitiiv^ Mill ±>£LfcJ;3C, t62Sl8& 
Sffl^ftS^QB, QCtirmx (±FET) Q 
M©3^*;MBW©Jt£l : 1 0 0 0 £ Ufc#&ii, A 
flfl 0 2 ©jgJnft© 1 / 1 0 0 0 ©tti:&5J:3fc$5t 
LT*3tf« t fcV^ £©* 1 ©A«JnR r 1 Rtf»2 © 
SigffijnR r 2©«J£CJ:9, -tr-v^F ETQAicE u 

W«EE Vds*« 2 Rtfm 3 ©¥*#*? QB , Q C fcfc 
£21^ £ 5. 
[0 0 4 3] ir/HX <* 1 ©¥*#**) QA©^ 
l±*ffi (h'K>ll) <!:m2±«* (V-X*ffi) 
WicttffiSiR 1 iffi^R 2 &®*HB*#SEtt£ftT*> 
5» H2KS«rjtWiCMPl© "+" A^SS^fcfi, 
U— VJFF ETQA©£«ffiPfl*I£ ( PH >D- V- 
XSJTOBE) VjsS'fitt'R 1 iffi^R 2 £T#JBE!xfc« 

MP1© "-" kllMTWl* FET (fg2©#*#* 

q b ©v-xyWF.v s wmztiT^&o ^JO, 
rns "+" *j;tit "-" (Dmxtis^zmmn&m 
mm\%-mhtc££iz&f)\,m%) < "h" vw) £ 
&o, -»L/i*(rii*-K*rj» ( "l" t^;w) £&5, 

S:*, SB6©«t 3 fc» Jfc'tfcS CMP 1 kXf'J 
[0 0 44] B 7 #fl.W©$2 ©*jl©#llfc«5 

MX (Hi©****?) QAfcJflUfc. so 
«MB0»HT**. £xA*-fX (S 1 ©¥*#*■?) £ 
LT©1*--T;i'FETQA©*tiSlHl?§£, ^HffittSftilg 
m • v |. HK >ffifcx rd, y- :F ■ y-XW&S 
Cgs> ^~F • HW-f >IH«»CGDRtf H W> • V— 

*> 6> Affi 1 0 2 ^0«*«|fe«»t±. B 7 fcSf J: 3 & 
IBIItLT***l*. ftff.l 0 2 t««*ftft«»©e 

«h >^?>xl o tmm&iKR o ts^tj. 

[0 0 4 5] B6tCtt, £©£5&m#{ft£&«©-^*40 
VTcs-1. 6 = AV])sGAPXCgd/ 

fip*>, avdsGaph (vtgs-i- ev) jcttilfft. & 
* , F* w >m^t I D^'-fe* a ©Bttt*©y- F 

■5 BBS J; -5 y-mmtm-Q F F-f >- V-X WSffi 

@i®£#:© -f >^^^>XLc*«fc IUK:£#:©ffii5t R C 
©8*#£Stt5C£:fcte5.. te^MiH (x7H->a- 
F) ©±5CHH'>«8tlD* , **<ift*i. HH 
>«» I D©i*»±0 *JEi±BK£#0'f y999>?> 
Lc&£tf0!&£#©igffiRcTS#&£5©T% 50 



*^1-it-v;kF ETQA© F F-f > - V-X[B«£EV 
DS©^7«^6*>«^S^1-SB©i%W0« 
ffi#tt&, fi«f 1 0 2 **e»©*6» a»A* Gi«ft 
W) ©#n\ H«l 0 '2 3Wfi*tlKQ©4|^fc^T» 

« 2.©£«©#«fcff s**«»£aw««*Nrx-f ? 

[0 04 6] 5fe"f> S 6 ©Jl# 1 0 2 ©ffitri^ 1 KQ© 
tt<D FU"f >-V-XM«BEVDS©»t:t'^ ( '^' * 

Il/FETQA (fliS© rHAF 2 0 0 U ) ©#tt£ 
h-V-Xf B 1«ffiVTGS^ 6 V 

FETQA©*©y-.b-G-'v©3SS«f4»«liSn** i 5> 
^©**fT< tKoy- h -y-XW«£EVTcs»4-h* 
UTf?-pTt*3*^ H W >- V-XK«EVDS^ffi 
TUT, *©y- h - FW >B©**«ICgd*»*S 
•a-5©T, Mo¥- F - V-xra^EEVTGst*^S* 

^W*BEVj)sJ4It©y- F - V-XfflltffiVTGSt'aL, 
fcm#^*fi±#^*C$*&^/fW©«**^SS 
•ft, H©y- F - 7~* W«EEVTgsI1I9 1 • 6 VlzB 
Jt^nSo O*0, -ti— v;WFETQA)4^>JRffi{c:S 

»ufc«©ft«a«fj«"ff> Bnefti i ltioty- 

FGir«&h5*««#S;KJKU *©y- FTG©* 
BEVlGS*-«tv#O t fc'5feF U-f >- V-XfflSEV 

[0 0 4 7] BHt» F*W>-V-XM«EEVds©0 3 
<O.JMfffitt-= 1 KQ©Hr®ttl8W>S©3!&A VdsGAP£ 
LT, Qgd= A VdsGAPX Cgd^©**?**©^- F - 

y-xw*EVTGsA i e.5i^*n«, *©y- f-v- 
-r*u*< f - y -*xm«be vTqs^ i . e v*» 

[0 0 4 8] 

[»i] 

(CGS+CGD) (D 

>«»S rD©4-&±o^Btt-3e«'fc«^^. 

oTft©^- F - V-XPbWEVTgs©*^*)^^^ 
5itt&5o 

[0 0 4 9] *S^©*2 0**©»*fc**«W*» 
Sit»fliffi##X-f y f/HXClSO^ 
(FET) QBiir/HX (±FET) QM©^ 

^*;i/*sw©tfc£ i : i o o o thxtsvy v^y-m 
Ida) = ioo ox (*2©*»#* ; f©hh , >*« 
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IpB) ift<5o IfcjibT, -y-— v;> F E T Q A® F 
U^>nStthX lDA~ 5 A - FETQBOHK>i 

U"-? JVF E T Q A*5<fctXF E T Q B ©-fft-ftl© H k 
-T >~ V-XM«£E V DS i *0>y- F - V W«EE V 

iQsit •-»•*-*. mt>. V D SA=V D SB- vt G sa=vtgsb 
tits, zzt* v DS A, v D sBii^n^ti-y— T;l/FE 

TQA, F ETQ B© F W 7-y-XW«ET* 0 , 
VTGSA- VTGSB^tl-^nif-T/UFETQA, FET 

q b -©n©y-> - y-xflWET&s. 

[0 0 5 0] LfcAbT, FETQB#^ikir^>!K« 

laahiWtBE v b #Buna*i**» 6. -y— v;wf e t q 

A 5 A© JUKrC«ffft F E T Q B OJWf 1 1/ 
T, $S 1 ©S*ffifitR r 1 ©jg&tftt, R r 1 = 1 2V 
/5mA= 1. 4KQi:LTft^Sn-5„ 
[0 0 5 1 ] 3*IW*tt«fcK:fe»t**»f!0* 

T ■(» 1 ©#£#*?■) QA^7««f'»1"3i> 
F W >mm I DQtttBl»iS^**«.*»ft?l!W*IS 

A©*©y- F - 7-XlWtE VTGSAf*. w 

I m Tik£%m®<0 . H H >- V-XFbISE V DSA 

©fiTK J; -5 n >x >-y-^M C gd© 3 7- «I^T7' 

K, FET 0|2©*Jft** ; P) QB.©H©y-'h-V 
-T.K«EVT G SB^ KK>«8SlDQB=5mA (F 
U-f >«MlDQA=5A(Cffi3) *©y-h- 

y-XF^«EVTGSB=VTGSA^^^ L '' r: fT : < **■« 
*7 &\VMLtzVM\i K F-f >*» I DQB= 5 mA-f 
fcft*fc» (5*W»tt«*rtr-€Ka:4) , *©^ 
-h-V-XWI£EVTGSB*>-£CftO, Hitt© fH 
AF2 0 0 1J ©*£&> £2. TV— jfcfcft*. 
[0 0 5 2] t-Yf FET 1 ©#*#:* 

TO QA©*©y-h-V-XM«ffiVTGSA^- 
>m^lDQA® j S»^^ T *^ < *" ; ' T ^ <C) ' r ' * 

©y- h - y-xiHi«EttvTGSB< vtgsa^**« * 
ft> vd S a=vt G sb+vtgd> v DS b=vtgsb+vtgd©R 

ff 6, VDSA" V DSB= VTGSA- VT G SB i 
cif, mo?- h -y-Xf B Wffi©MVT G SA- vt G sb 
tt, FK>moStlDQA-5A^«t>1-^B> FK> 
-y-XP^mEO^VDSA-VDSB^ffi"^? 1 -^^^ 

[ 0 0 5 3] FET "(» 2 Q B © F W 

>-V-XM«ffiVDSB»4ft«»CMP 1 tat*A#S 
ft, t-VfF ETQ A© F >- V 
DSAttR 1 ijgttR 2 T#ffibfdi#it«§gCMP 1 il 
XfiZftZo BP*>. >«ffi^RV}ro^T#«£Aftft 

^t>©i-ttuf, 



(10) 

IS 

V+=V])SAXR 1/ (R1+R2) (2) 

#Jfcl»CMP 1© "+" A^T-trA^Sn^^tlr 

ft s, u— f etq Am- >wmim® Ltc\m 

tt, (2) ■SCfe*DIfcWICMP 1 o "+" A#Wf© 
ft{£V + #fc5£-3*l5©T, FETQB© >-y 
-X BHtBE V|)SB> V+T?**. t-V*FET 
Q A© F W >** I DQA^«DBl*S{'a*a"C ( 2 ) j£ 

fc«fc o tj-xzns v+mtanu ^^ciiF etqb© 

F W > - V - X l!iIi1i) i:V D sB«fc D A£ < ft o > - © 
io Pf, ttMCMPl©tfiAH"H" k^;VA^€> "L" V 

[0 0 5 4] ft£> MiCMPltti. ^-f^-HD 

i ijg^RSTbXx'j^x^^^nT^So -y— V 

;P.FETQA#:*7tttfct3ii*l'fc£*. K»IS«H 1 
1 © h y >~?Z?Q 6 1 «fc D y- 

n, ^<*-FDi©*y-F*««fii±. vdsa-o- 

7 V (7xy— ^^-FZDl©li*|Bl*E) C.ftS 

©-c\ ^-f Fd l WWMi'&o c:©^*, SttRi 

ggCMP 1© " + " X*«^©*fiV + «, ffiiJlHl&l 
l id^>lWffl.l/THSit«fc«3l;Tl"'5. bftd's-p 
T. :t7KIUr» LifcifittJ; 0 'FS ^. »«©F^-f 
> - y-Xl?I*E©^VDSA- VusB*f*-^F E T 
Q A lit 7 WM zmm-Z>W > ^-©»> Hl-A^Sffif-© 
^fiV + ^<STtSCiC«fcD. Jt«SCMP l©ffii; 
tt "L" U^JlfrZ "H" l/'^l'CXftf fct- 
-SO^.M»l*. -y— VIP FET Q Attff >«« 
lZX»ZH$tlSZ.ttfci. ft*, bXx'J->X!tttt 
so ©#tt*fc-ttV^V^5ftj6i&* J *S-* , » cnt±-5-©-^J 

[0 0 5 5] -y-v;UFETQA#S:*7tfc<iC>I$T& 
i€©h'K7-7-XH«EV DS A^L,tWtVDSAth 

[00 5 6] 

• VBSAtft-VDSA^RS/RlxVDSB (3) 
3ffi«#ttlS«i3*tj-§ji«atfiJ^[iti (3) STftS 
SittftS. 

[0057] *fe smrm&mmizm mwiz-o^ 

40 TjKWTS. E«*«iE#ft«»T?. -y— VJFFETQA 

tf* ymmizm&tz t , •y--v;n- etqa na« w 

F - y — X ffl&B. V TgsA> VTGSB^t!>^*7«ffitS 
bft^S, U— v;PFETQA, FETQB, F ETQ 
C i fe 5 «W»tt««7?»*1-$. Bi!S© 1HAF 2 
0 0 U ©*3\ *>fflKHHW>-V-XB«EV 
DS=10V©i$, RDS(0N) = 3 0mQT*$OT, * 
Si ft 
[0 0 5 8] 

50 [&2] 
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Vdsb=5 AX 3 0 [mQ] =0. 
VDSA =I DQA X 3 0 [mQ] 
VDSA-VdSB=3 0 [mQ] X 
Bft®fijK*T F W >H« I DQA^HP'TS i 
.it (6) ©«**** <&9, »**f!l£M£iB**.<t-fr 
-v;H'ET (fg 1 ©¥»#*?) QAfc:*7«*fcji 

fcl/T. fc^bfc^-f *- F D 1 iMInR 5 £ 

CMP 1 CD " + " A£*^©*ftV + #ffiT-fS©T, 
JtKSiCMP l©ffi?jH "L" vw^S "H" 
ic^ft; l/T, iJ— v;i/ F E T Q A*mtt->ttfRtf» 
S-a-SCti/^S,, tf-V^FETQAKfcfr 

[0 0 5 9] 118 ( a ) I4*»«0» 2 .©SE*<D»*K 

fmxHW>fSlD^ 0 8 <b) \*> M&tZ> 
F W >-7--7sU!i'.t)KVDs<&^n-? : 'tl*1\ St, ~~ 
H5££M*§ (frHva-H ©*£> _ ffil®ifjf£© 

(x-y F 

(04O fctt, U— V 
;l/FET (*l©JHi#*P) QA*i:*7tt»rt>e>#> 

mmizm&vtztgiz, f wr x» i vMutcwi 

v;i>FETQA$jIg*£i±. ftjlUfcSn^SfffflF E T 
Q S © * >tt!6^©»§* £ <fc o T-9— V 11/ F E T Q A * 

£®»a*«£bTV>*»£ (0+1) K'tt> ±5fifl)J:3 

iCU— F E T Q A©:f >/*7 ffiff €11 0 M V Sfr 
,T, FW >«Stl8**t<*»^*> it-v;i/F 
ETQA©««W&*SIMPffltJ:5T, It- VJPFET 
QA©ii*tfWr£jg*Tlr>*. 

coo 6 0] *%w<Dm2<DmM<D%MizmmmMM 
mmmmtttzi • r/uxit a 2 t^-r 

©*«RR r 2 ^aai*.«t**tljf S £ t-fcJ: 0«l 

$6 4 1 C Q 9 5 t bT^fi»**Tftif^-r * ± 

3 tr/t-f 7 X Sftfc p n p SB J T £ ©«*-fe 

Jr»*. *bT, Jt««C.MP4-0 ltt, ^© "+" £«fc 

dc "-" (DmAfii%i-izmi&zftzn&mm~$Lisfc 

fc*Klfl*ii#» ( "H" WW) ££0, HRl/fcH 
tfTCMxa ( "L" l^P) £&3J:-3&Il#£-fS. 
{SJ *.«. / — F N 1 - FN 2 ©*ffi «t 0 fi < 
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